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uare coil with its plane parallel to a uniform magnetic field.

Which one of the following would induce an emf in the coil?
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The diagram shows a square coil with its plane parallel to a uniform magnetic field.
‘Which one of the following would induce an emf in the coil?

movement of the coil slightly to the left

movement of the coil slightly downwards

rotation of the coil about an axis through XY

rotation of the coil about an axis perpendicular to the plane of the coil
through Z

S EE %




1.
The magnitude of the force on a current-carrying conductor in a magnetic field is directly proportional to the magnitude of the current in the conductor.  Draw a fully labelled diagram of the apparatus you would use to verify this relationship.


State what measurements you would make and how you would use your results.  You may be awarded a mark for the clarity of your answer.

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

(6)

2.
A horizontal metal rod, 1.5 m long, is aligned in an E [image: image7.png]e f vew gy Gomals Yahool ok b
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(b) A conductor of length / is moved at constant speed v so that is passes perpendicularly
through a uniform magnetic field of flux density B, as shown in Figure 5.
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Show that the induced emf, €, across the ends of the conductor is given by

€ =Blv.
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 W direction and dropped from rest from the top of a high building.
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Calculate the e.m.f. induced across the falling rod 2.5 s after release.  The horizontal component of the Earth’s magnetic field = 2.0 × 10–5 T.

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

............................................................................................................................... 
e.m.f. =......................................(3)

Explain briefly why the magnitude of the vertical component of the Earth’s magnetic field is not required in this calculation.

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

(2)

(Total 5 marks)

4.
A bar magnet is suspended above a vertical coil of wire. It is then displaced to one side and released such that it oscillates above the coil as shown in the diagram. The coil of wire has its ends connected to an oscilloscope.
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Explain why an e.m.f. is induced across the ends of the coil.

................................................................................................................................................
................................................................................................................................................
................................................................................................................................................
(2)

By considering Lenz’s law, label with an X on the diagram each position of the magnet at which the induced e.m.f. changes polarity.

(2)

State three changes that could be made to the apparatus in order to increase the maximum induced e.m.f.

1 ........................................................................................................................................

2 .......................................................................................................................................

3 .......................................................................................................................................

(3)
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Protons, each of mass m and charge e, follow a circular path when travelling perpendicular to
amagnetic field of uniform flux density B. What is the time taken for one complete orbit?

2reB
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